Tetraquark bound states in a constituent quark model and the nature of the a_0(980) and f_0(980) by Vijande, J et al.
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The calculation is done using the full color-space wave function, includ-




6g, despite of the fact that
the f6

6g component has been usually neglected [4]. The spatial exchange
terms (those depending, for example, on ~y  ~z in Eq. (1)) have also been





(I; S) = (0; 0) and (I; S) = (0; 2) states would be forbidden [6].
We checked the importance of the spatial exchange terms by comparing
the results obtained with and without them. As a general trend we found a
contribution to the binding energy lower than 0.5%. This is why the spatial
exchange terms will be only used when studying the light-heavy states with
(I; S) = (0; 0) or (I; S) = (0; 2), and will be neglected in the other cases.
Most part of the model parameters have been xed when studying the NN
interaction and the baryon spectrum. The remaining ones are xed by
adjusting the meson spectrum [7].
In Table 1 we present our results for the dierent avor contents of
the light-heavy systems. We show the total energy (E
T
) and the energy















Q). Our calculation predicts only ve stable tetraquarks. In
particular one can see how the higher binding energies are found in the
(I; S) = (0; 1) channel, as has been usually predicted [4]
The relative importance of both color channels is illustrated in Table
2. Being small in all cases, one can see how the contribution of the f6

6g
color channel decreases when increasing the heavy quark mass. We also
observe a dependence on the spin of the system. This behavior can be
easily understood taken into account that the one-gluon exchange is the
responsible for the color channel mixing and it depends on the inverse of
the quark masses and on the total spin of the system.
Concerning the possible tetraquark structure of the scalar mesons we









with strangeness 0, so they would
correspond to a tetraquark with (I; S) = (0; 0) for the f
0
, and (I; S) = (1; 0)
for the a
0
. Experimental observations [5, 8] support the idea that the f
0
has
a ss component, and therefore we will consider as rst approach a [(qs)(qs)]





The obtained energies are the following: E(I = 0) = 1282 MeV and
E(I = 1) = 1275 MeV. We can see see how the energies are almost the
same, as experimentally measured, but the absolute value is too high for
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(I,S)
(0,0) (1,0) (0,1) (1,1) (0,2) (1,2)
[(qq)(ss)] E
T
2185 1660 1399 1810 2676 1894
E +1188 +663 +63 +474 +1002 +220
[(qq)(cc)] E
T
4175 3947 3556 3975 4745 4001







10677 10493 10072 10498 11251 10509
E +120  64  509  83 +646  96
Table 1. Total (E
T















[(qq)(ss)] 1762 1660 1422 1399





b)] 10493 10493 10072 10072
Table 2. Contribution of the dierent color channels in MeV.
The origin of this discrepancy may be associated to our simplied ansatz
for the conning interaction. We have assumed that connement has only
two-body potentials, however in the tetraquark systems three- and four-
body terms are expected to play a role. To take into account these con-




= 0:765  a
Meson
c
, obtaining E(I = 0) = 987 MeV
and E(I = 1) = 981 MeV, both nearly degenerated and with the right
absolute value.
As a summary, the model studied predicts a reasonable description of





mesons having a tetraquark structure.
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